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1 

Muthod Of Controlling Operation Of at Least One Transmitter and/Or. . 
One Receiver, Communication System And Use Of Such A Method Or. Such A' 

System 



5 Field of tbe invention 

The invention relates to a method of controlling operation of at least one transmitter 

I 

and/or one receiver in a communication system, e.g. a system for transmission of 
control signals, request signals, interrogation signals etc. 

10 

The invention also relates to a communication system con^sing at least one 
transmitter and one receiver, Oigi a system fbr transmission of control signals, request 
signals, inteirogation signals etc. 

t* 

15 Further, the invention relates to uses of the method and/or the system according to 
the invention. 

Background of the invention 

20 In systems wherein one- or two--way communication is peifonned between nodes, 
e.g. luuts, apparatus, etc. by means of wireless transmission, for examp le radio 
frequency transmission, it is of in^ortance that a node, e.g. an apparatus, will be able 
to receive a transmitted signal, e.g. a message, a dataframe etc. where such a si gnal 
has been transmitted firom e.g. another node in the system. Normally, this is achieved 
25 by letting the node in question be in a receive mode constantly, e.g. by havmg all 
necessary circuits and. in particular the radio frequency circuits be active 
continuously. This will of course contribute significantly to the total power 
consumption of the node in question. 

30 Therefore, there is a need to design and/or operate such systems nodes utilized in 
such systems in a manner, whereby power consumption is reduced. This need is 
enhanced owing to the fact that many of the nodes involved in such systems rely on 
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I power supply systems where maximum power, rating and/or capacity are limited, 

such as battery pow^ supply. 

Further, the need to be able to establish a communication to or between nodes 
5 without time delay or without an unaco^teble time delay, e.g. unacc^table in the 
qjecific circumstances, must be kept in mind when d^gning such systems and/or 
methods for operation, 

Thus , it is an objective of the invention to provide a method of controlling operation 
id of at least one tra^imtter and/or biie rece^^ in a cdmmiinication system as 
specified above, by means of which communication between a least two nodes, e.g. 
one and/or two-way communication, in a system may be performed in a manner 
providing reduction in power consumpfion. 

15 Further, it is an objective of the present invention to provide a communication 
system comprising at least one transmitter and one receiver, e.g. a system for 
transmission of control signals, request signals, interrogation signals etc. which 
allows communication to be performed in a power saving manner. 

20 It is also an objective' of the invenlioit to provide such a method and such a system 
for transmission of signals as specified above, by means of communication may be 
established reliably and without unacceptable time delay. 

It is a further objective to provide such a mefliod and a system by means of which it 
25 will be possible to lower power consumption remarkably in relation to normal mode 
operation and in relation to prior art power saving systems. 

A ftirther objective of the invention is to present advantageous uses, for such a 
method and/or such a system. 
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These and other objectives are achieved by the invention as explained in the 
following. 
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Summary of the inventioii 

ha the following a number of operating modes will be referred to whwo describing 
5 and clainnng the invention. To clarify these matters, tiiese modes will be briefly 
mentioned here. 

A transmitter may operate in two modes, namely a normal active mode, e.g. 
transmitting or prepared to transmit, and a sleep mode, in which some parts of the 
10 transmitter and in particular the radio frequency circuit(s) or part hereof is - more or 
less - deactivated. 

A receiver may operate in two modes, namely a normal active mode, e,g. receiving 
or pr^ared to receive, and a sle^ mode, in whidi some parts of the receiver and in 
1 5 particular the radio frequency oirouit(s) or part hereof is - more or less - deactivated. 

A transceiver may similarly operate in two modes, . namely a normal active operating 
mode, e.g. transmitting^receiving or prepared to transmit or receive, and a sleep 
mode, in which some parts of the transceiver and in particular the radio frequency 
20 circuit(s) or part hereof is - more or less - deactivated. 

Accordingly, a system comprising a least a transmitter and a receiver may be in a 
normal operating mode, wherein (he least one transmitter and the at least one 
receiver are in normal active mode constantly. 

25 

Further, such a system may be in a power saving mode, wherein the transmitter 
and/or the receiver (and/or a transceiver, if comprised in the system) may be in a 
sleep mode for a period of time. The invention relates to systems and methods having 
such features. A particular embodiment of such a system will be referred to in the 
30 following as a long preamble mode system, e.g. operating in accordance with a long 
preamble mode, while another particular embodiment will be referred to as 
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controlled poll mode system, e,g. operating in accordance widi a time controlled poll 
mode'. ' ■ ■ ■■ 



The invention rela^ to a method of controlling operation of at least one transmitter 
5 and/or one receiver in a communication system, e.g. a system for transmission of 
control signals, request signals, interrogation signals etc. wherein a signal comprising 
a message fame transmitted from a transmitter to a receiver comprises a message 
part indicative of the time of transmission for a later signal. 

10 Hereby, it is achieved that one or both of the nodes involved; e,g, a master and a 
slave node may enter a sleep mode and still be able to engage in scheduled 
communication again. Thus, predetermined or prescheduled commnnicatiQn may be 
performed in a reliable manner providing several possibilities of lowerin g power 
consumption for one or both of the nodes involved. Obviously, such a method may 

IS be perfonned using two-way communication as well as one-way communication. 

Preferably, as specified in claim 2, said message part indicative of the time of 
transmission for a later signal, e.g. a later datafrrame, may relate to die time of 
transmission for a following signal to be transmitted to said receiver. Hereby, the 
^ -20 • slave node- may be able-to enter-sleep-mode and remain in-this- mode for the whole ■ 
period, whereby optimal power reduction may be achieved. However, it will be 
understood that - if found advantageous - the slave may be active in the time period 
in question, e.g. between the prescheduled transmisions, for exancqile in accordance 
with another predetermined receive pattern. 

25 

Advantageously, as specified in claim 3, said message part indicative of the time of 
transmission may relate to a period of time following the signal in question. Hereby 
die slave node as well as the master node may determine the next time of 
transmission by measuring the lapsed time from the time, the message was received. 

30 

In a preferred embodiment, as specified in claim 4, said message part indicative of 
the time of transmission may relate to a point ;of time relating to a timing reference, 
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e.g. a timiiig reference established at each node or at least at one of the nodes 
involved. Hereby, the next -time of transmission- nmybe''detennined in a sirnplft 
manner, e.g. by using the commonly available tuning means normally con^rised in 
the nodes in question. It may be noted that the timing means may be synchronized 
5 regularly, e.g. every tune a message is transmitted from a master to a slave, the 
timing reference of the master may be included in the message and the slave node 
may adjust its own timing reference, if necessary. 

' Advantageously, as specified in claim 5, said fransmitter may be brought into a 
10 Special mode, e.g. a sle^ mode, a power conserving mode, after having concluded 
transmission of said signal, preferably after receipt of a confirmation si gnal from said 
receiver. Hereby, a significant power saving rnay be achieved on the part of the 
transmitter, e.g. tire master node. Obviously, a power saving may also be achieved in 
relation to a long preamble mode, in -v^diich the transmitter is programmed to transmit 
15 a preamble of a considtuable length, e.g. 500 msec, every time a message has to be 
transmitted. In essence, the power consumption necessary for transmitting such a 
long preamble may thus be avoided, since according to the invention a preamble of 
only a relatively small length need to be transmitted. 

20 Preferably, as specified in. claim 6, said transmitter may be controlled to be brought 
into normal operating mode at - or before - the time of transmission indicated by said 
message part. Hereby, the master may be in a sleep mode for essentially the whole 
period between transmitted messages. 

25 In a further preferred embodiment, as specified in claim 7, said receiver may be 
brought into a special mode, e.g. a sleq) mode, a power conserving mode, after 
having received said signal, preferably after having transmitted a confirmation signal 
and possibly after a further retransrnission time. Hereby, a significant power saving 
may be achieved on the part of the receiver, e.g. the slave node. Obviously, a power 
30 saving may also be achieved in relation to a long preamble mode, in which -the 
receiver is programmed to be active in a receive slot, e.g. for 10 msec, during every 
period corresponding to a long preamble, e.g. 500 msec. Thus, in the long preamble 
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mode, die receiver has to be active for at least 10/500 of the time. However, in the 
tim e control poll mode, die active time and dius also the power consuirqition maybe 

Tednced-by-e;g.-a-&ctor-1000r-all-depettding-on-the-actual-iise-and-transmit/receive — 

pattern in question. 

5 

Advantageously, as specified in claim 8, said receiver may be controlled to be 
brought into normal operating mode at - or before - the time of transnussion 
indioated by said message part Hereby, die slave may be in a sleep mode fbr 
essentially the whole period between transmitted messages. 

10 ■ ' ' ^ ■■ " ' ■ 

In a stUl further preferred embodiment, as specified in claim 9, said medtod may 
comprise steps of resuming syncbronizatioii, e.g. in case said receiver has not 
received said time indicative message part or in case said transmitter has not received 
confirmation fiom said receiver of receq>t of said time indicative message part 
1 5 Hereby, a reliable communication method is established. 

Advantageously, as specified in claim 10, said steps of resuming synchronization 
may comprise the step of altering the operating mode of the transmitter until a 
cbmmunicatioii has been established with die receiver, wh^ after normal operating 

■20 mode may be resumed. Hereby, for cKample by altering the operation nhode of the 

master node to a long preamble mode, synchronici^ may be regained effectively and 
relatively quickly, thereby minimizing the error time. 

Preferably, as specified in claim 1 1, said steps of resuming synchronization may 
25 comprise the step of altering the operating mode of the receiver until a 
communication has been established with the transmitter, where afier normal 
operatmg mode may be resumed. Advantageously, the receiver may alter its 
operation mode to a long preamble mode. 

30 In an advantageous embodiment, as ^ecified in claim 12, said special mode of said 
transmitter and/or said receiver may comprise a sleep mode, e.g. a low power 
consumption mode of a radio frequency operating part^ e.g. a radio frequency 



015 26 . 09.2002 * 13 : 5 ] 




7 



transmitter or a receiver, respectively. It will be understood, thou^ that other parts 
than the radio fiequency parts may be brought into sleq) mode, e.g. parts not 
necessary fi>r the tuning and for the reactivation. 

5 Advantageously, as specified in claim 13, said at least one transmitte: and/or at least 
one receiver may each fonn part of a node conqjrising a transceiver arrangement. 
Although the invention may relate to a system comprising nodes perfonning by one- 
way communication, it will be understood that master as well as slave nodes may 
comprise transceiver arrangements, which also will be apparent ftom die specific 
10 examples given in the detailed desctlptioit 

Further, as specified in claim 14, said communication system may comprise at least 
two nodes, each conq}iising at least a transmitter and/or a receive’ fijr wireless 
transmission, e.g. radio firequency transmission. It will be understood that other 
15 means of transmission fiian radio fiequency may be utilized. Furflier, it will be 
understood that the invention may be utilized in connection wifli systems oonqirising 
a plurality of master and/or slave nodes. 

The invention also relates to a communication ^stem comprising at least one 
20 transmitt^ and one receiver, e.g. a system for transmission of control-signals, request 
signals, interrogation signals etc. wherein said at least one transmitter is designed to 
be able to include a message: part indicative of the time of transmission for a later 
signal when transmitting a signal to said at least one recaver. 

25 Hereby, it is achieved that one or both of the nodes involved, e.g. a mflctar and a 
slave node may enter a sleq) mode and still be able to engage in scheduled 
communication again. Thus, predetermined or prescheduled communication may be 
performed in a reliable manner providing several possibiUties of lowering power 
consumption for one or both of the nodes involved. Obviously, such a system may 
30 operate using two-way communication as well as one-way communication. 
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8 

Whoi, as specified in claim 16, said at least one transmitter and/or one receiver 
comprise timing means, the message part indicative of the time of transmission for a' 

Jater-signal-may-bejnadB_readily_avaiIable.to_theJraiismitter_and-said-raessage-part 

may he readily utilized by The receiver for operative purposes. Hereby, the next time 
of transmission may be determined in a simple manner, e.g. by using ibe commonly 
available timing means normally comprised in the nodes in question. It may be noted 
that the timing means may be synchronized regularly, e,g. every time a m^sage is 
transmitted fiom a master to a slave, the timing reference of the master may be 
included in the message and the slave node may adjust its own timing reference, if 
necessary. 

In an advantageous embodiment^ as specified in claim 17, said at least one receiver 
may comprise control means for switching between at least two modes of operation 
in dependence on a received message part indicative of foe time of transmission for a 
later signal. Hereby foe altering of foe operative modes may be achieved in a 
relatively simple manner. 

In a further advantageous embodiment, as specified in claim 18, said at least one 
transmitter may comprise control means for switching between at least two modes of 
operation in dependence on a transmitted message part indicative of the time of 
transmission for a later signal. Hereby the altering of foe operative modes may be 

achieved in a relatively sinq>le manner. { 

i 

Preferably, as specified in claim 19, said at least two modes of operation may 
comprise a normal operating mode and a sleep mode, e.g. a power-conserving mode. 

It will be understood, though, that other modes maybe involved and that more that 
two modes may be selectable. 

In a still further advantageous embodiment, as specified in claim 20, said sleep 
mode, e.g. a power conserving mode of said transmitter and/or said receiver may 
comprise sleep mode, e.g. a low power consumption mode of a radio frequency 
operating part, e.g. a radio frequency transmitter or a receiver, respectively. It will be 
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imderstood, diough, that other parts than the radio frequency parts may be biou^t 
into sleep mode, e.g. parts not necessary for the timing and for flie reactivation. 

When, as specified in claim 21, said at least one transniitter and/or said at least one 
5 receiver con^rises battery power supply means, a particular advantageous 
embodiment has been achieved, since the resulting low power consumption of the 
transmitter and/or receiver will provide a prolonged operative life of the power 
supply, thereby giving enhanced reliability and user-fidendliness. Other supply 
systems may profit as well, though, when file invention is utilized, e.g. solar power 
10 operated systems. • .. . . 

In a particular advantogeous embodiment, as specified in claim 22, said, at least one 
transmitter and/or said at least one receiver may comprise means, e.g. control means 
for determining a lack of synchronicity and means for initiating a synchronization 
15 resumption process. Hereby the system may quickly take measures to regain 

synchronicity, whereby a reliable communication may he maintained. 

Advantageously, as specified in claim 23, said system may be designed to operate in 
accordance with a method according to one or more of claims 1 — 14. • 

20 - ... ... 

Finally, the invention pertains to a use of a method according to one or more of 
claims 1 — 14 and/or a system according to one or more of claims 15 — 23 for 
updating of measures values in e.g. control, request and/or interrogation systems, 

25 It will be understood fliat the invention is of particular importance when dealing with 

systems where very frequent commumcation is not necessary and where fest 
i^dating of e.g. measured, valued, control signals, interrogation etc. is not necessary. 

The figures 
30 

The invention will be explained in fiirtber detail below with reference to the figures 
of which 
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fig. 1 



fig. 2 



fig. 3 
fig. 4 
fig. 5 
fig. 6 



shows a general overview of a system according to an embodiment of 

the invention. . 

is a functional diagram illustrating the communication between a 
master and a slave node as well as the function of these nodes 
according to an embodiment of the invention, 

shows a functional diagram corresponding to fig. 2, but in a different 
opo^ational situation, 

shows a functional diagram coir^ponding to fig. 2, but in an modified 
embodiment, 

is a functional diagram illustrating a method of . regaining synchronidiy 
according to an embodiment of the invention, and 
is a functional diagram conesponding to fig. 5, but illustrating another 
operational situation. 



Detailed description 



I 



Fig. 1 shows a general overview of a system according to an embodiment of the 
invention. The system comprises a plurality of nodes or units 2, 4, 6, 8, 10, 12, 14 
-20 (N1 — -Nn). Some or even all of these may comprise- or be linked to devices, for 

exantple sensors, drive units for various apparatus and means, etc 20, 22, 24, 26. 
Such drive units may for exan^le be activatom of various types and may be used in a 
wide variety of applications, as e^qplained in fUrdier detail later on. 



25 The units N1 - Nn may also or instead comprise or be linked to assorted apparatus, 
measuring devices, indicating devices, controllers etc. that need to receive 
information, control signals etc. at certain points of time. A common feature of the 
units 2, 4, 6, 8, 10, 12 is that it is necessary or advantageous to be able send some 
sort of information, signal etc. to the units. Further, it may be necessary or preferable 
30 to be able to receive information or signals fi:om the units, e.g. confiimation signals, 
acknowledgement signals, measurement signals etc. 
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In the embodiment shown in fig. 1, the nodes or units 4, 6, 12, 14 are equ^ped with 
receiving means for radio frequency signals, e.g. including antenna means. Bach of 
these nodes or units may comprise e.g. measurmg means, sensors, one or more motor 
drive units or control units and may be connected to a driven or controlled member 
5 etc. It will be undemtood that these means may be integrated with the unit It will 
further be undemtood tihat a system may comprise one or more of these nodes, or 
units and friat th^e may be similar or dissimilar and may control one or more similar 
or different devices. The nodes or units N2, N3, N6 - Nn will also be referred to as 
controllable units or slave units in the following. 

10 

The system further comprises one or more nodes or units, e.g. 2, 8, 10 (Nl, N4. .N5) 
designed for transmission of signals by means of radio frequency transmission mp ans 
or other types of wireless transmission. These nodes or units may be used for 
transmitting control signals or other types of signals to one or more of the other 
15 nodes or units in the system. 

The nodes Nl, N4, N5, which may be remote controls, will also be referred to as 

i. 

controllers or master units in the following. 

20 The method of performing a communication between' the units or nodes comprised in 

the illustrated system, e.g. between a master node, e.g. the node 2 CNl), and one or 

I 

more of the other nodes or units N2 - Nn, which may be described as slave units , in 
the following, will now he described in fiirther detail. It will be understood that in 
this context a master \mit will imply a unit or a node in a communication system- that 
25 initiates a transmission of data, and that a slave unit correspondingly will in^ly a 
unit that receives and possibly responds to a transmission from a master unit. Thus, 
any of the units involved in the system illustrated in fig. 1 may in principle take the 
role as a master unit as well as a slave unit in accordance with this definition. 
Further, it should be understood that the slave units will he able to respond to the 
30 received signals, e.g. by transmitting a response signal. 
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llie transmission of signals, e.g. data between the nodes or units involved will take 
the &nn of a transmission of messages comprising a number of fimes, packages or 
ttie lik e that are being transmitted between the units, e.g. a first faune from a first 
unit to a second unit, a second jOrame from the second unit to the first unit etc. A 
5 frame or a package comprises a number of bits that are transmitted consecutively. 
Each of the fiames con^rises a preamble part and a payload data part. 

The operation of the nodes, e.g. the communication between these nodes and the 
operative modes of these nodes, e.g. normal active operating mode, sleep mode, and 
10 the operative modes of the system, e.g. normal active operating mode, a power 
saving mode such ^ time controlled poll mode, long preamble mode etc. will be 
described in the following with reference to figures 2-4. 

A node that initiates a transmission will be referred to as a master node or simply a 
IS master. A node that responds to received signal from a master, or a node that will 
only transmit upon request firom master, will be referred to as a slave in the 
following. 

In fig. 2 the fimctionality of a system comprising a master and a slave unit that are 
20 operating according to an- embodiment of the invention, also referred to as time 
controlled poll mode, are illustrated. Prior to the time ti, both are in a sleep mode, 
e.g. a mode wherein power consumption has been reduced in relation to the power 
consumption in a normal, fully operative mode. This may be achieved by 
deactivating circuits that need not be operable when no transmission needs to be 
25 performed or. when no reception of signals is expected, such as radio frequency (RF) 

circuits. However, it will be understood that some parts or circuits, such as some 
control circuits, need to be operable at all time in order to be able to ‘*wake up” a 
node. The selection of circuits or circuits to be deactivated will of oburse 
depend on the specific circumstances and the design of the node, aj^aratus and/or 
30 transmittor/receiver means in quesfion. 
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At the time t], which has been indicated or specified by the master node to the slave 
node previously, the naaster node and die slave node will switch from sleep mode to 
a fully operable mode. As indicated, the slave node may initiate its transition from 
the sleep mode earlier than die master node in order to be able to receive a message 
5 transmitted immediately after the time ti from die master node. At the time ti the 
master unit transmits a dataftame in a transmit interval TX. This datafirame 
con^rises, apart firom a pre^ble and a menage content relating to . an ordmaiy 
command etc. destined for the slave node a message part indicating a later transmittal 
or preferably the next time, a signal or a polling will be transmitted to the slave node. 
10 This message part indicative of the next transmission time for a polling may for 
example be the absolute time tor the transmission, measured in relation to a.common 
time scale, or it may be a value indicating the time tiiat will lapse before transmission 
is resumed. However, other means of indicating the later time of transmission may be 
utilized. For example, the later time of transmission may be provided by means of an 
15 algorithm Imown to at least the slave node, but preferably known to both the master 
node and the slave node. Ihe mastor node may transmit a message, a sign, a 
character or the like, on the basis of which the slave node may calculate the later tiTTn* 
of transmission, using the algorithm. 

20 At the time ti, the slave node is in a receive mode (RX), however, in flie example 
illustrated in fig. 2, the datafinme transmitted by the master is not received by the 
slave. The master, which after the transmission has switched to a receive mode (RX) 
at the time fe, will therefore not receive tiie expected confirmation signal firom the 
slave. After a predetermined time, the master switches to a transmit mode (TX5 again 
25 at the time and retransmits tiie datafirame. At the time t 4 tiie master switches to a 
receive mode (R30 and the slave, which this time has received the dafafram**, will 
transmit a confirmation signal. It will be understood that this pattern of repeated 
transmit- and receive-modes for the master may be repeated a predetermined number 
of times e.g. two or more than two. For practical reasons, however, the number of 
30 repetitions will be limited. 
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In the example shown in fig. 2, file master has-reoeived the confirmation signal firom 
file slave node, and at the time tj the master node will switch to sleep mode, e.gi by 

deaetivatiiig-ftie-radio-fiequenGy-circuit(s)-and -possibly-other-circnits-and- circuit - 

parte. The slave node will however remain in an active mode until the time te, 

5 corresponding to flie predetermined number of repeated transmissions, since the 
slave node does not receive a confirmation J^m fiie master node. The slave node 
inay therefore in fiie illustrated example stay active in case the master unit has not 
received the confirmation signal sent from the slave node at time ( 4 , waiting for 
possible retransinission(s) firom fiie master node. At the time ts the slave node is 
10 brought into sleep mode, e,g. by deactivating the radio firequehcy circuit(s) and 
possibly other circuits and circuit parts. 

The master node and the slave node will both be controlled to v^e up in accordance 
with the message part indicative of the next transmittal, and the cycle described 
15 above will be repeated. 

It will be understood that botii master and fiie slave will have control means to 
peifonn the time control and to perform the activation of the deactivated parts. These 
control means may of coume also involve tuning means, e.g. cloclc means etc. 
— .= 20 - whereby the point of time for reactivation may be provided readily if the time for the 
next transmission has been indicated by a point in time or by a time period. The 
control means may also be involved if for instance the reactivation time has to be 
calculated using an algoriflim. 

25 The operative cycle illustrated in fig. 3 corresponds to fig. 2, but in fig. 3 a case is 
shown, where fixe confinnation signal sent from the slave node at the time tz is not 
received by the master node. The master node will thus in accordance with this 
embodiment of the inventioxi perfonn a retransinittal of the signal at the time t 3 . This 
signal is received by the slave node (again), and at the time tt the slave node has 
30 switched to transmit mode (XX) and transmits a confinnation signal again. This, is 
received by the master code, which consequentiy, as exqxlained above, is brought into 
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sleep mode at the time ts. The slave node will as explained above wait nnti ] the tirno. .. 
te before going into sle^ mode. 

It will be understood that power consumption on the part of the slave node, may be 
5 reduced further by reducing the time wherein the. slave is active waiting for possible 
retransmissions, e.g, the period from the time t 2 to die time ts, or rather die period 
from a successful receipt of a si^al from a master node and a tr^mittal of a 
conflnnation signal until the time t^. . 

10 In a modified embodiment of the invention, the slave node is controlled to initiate the 

sleep mode, when a signal from a master node has been received and a coufiimation 
signal has been transmitted. Since the signal from the master node has been 
successfiilly received, e.g. the content of the dataframe has been received correctly, 
by the slave node, it is to be expected that the return confiimation signal will be 
15 received by the mast^ node. Thus, such a modified embodiment will perfonn with 
substontially the same or only a slightly lower degree of success than the first 
embodiment and will have a fbrther enhanced power reduction. 

Another modified embodim^ also having lower power consumption than the 
20 embodiment illustrated in fig. 2 and 3, but witihi a higher degree of efficiency than the 
above^desciibed modified embodiment is illustrated in fig. 4. 

hi fiiis embodiment the slave node is controlled in order to wait a number of receive 
slots» for example one, two etc. after having transmitted a confirmation signal before 
25 going into sleep mode. 

As exemplified in fig. 4, after master and slave node have been activated at the 
previously indicated time ti, die master node has transmitted a signal, which has been 
correctly received by the slave node. The slave node has as explained above 
30 transmitted a return confirmation signal at the time t 2 . This has however not been 
received by the master node, and in consequence the master node has switched to 
transmit mode at the time ts and has transmitted a new signal. This retransmitted 
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sigoal is - in the illustrated example - received by the slave node, ^ndiicb tnmsmits a 

confiira^on signal the time VThe confinnation signal is received by the master 

^node,jwMclUiUi^QrdancejwithjheJny^(rais.brj5jii^t_mto.sl!^ 

ts. The slave node will as shown wait one receive slot, e.g. \rntU the time fe before 
5 going into sleep mode, If the master node had not received the confirmation signal, it 
would have retransmitted the signal, and as the slave node is in receive mode in tihe 
respective time slot, it would have received the signal and would therefore not have 
. been brought into sleep at the time t6, but would have switched to transmit mode in 
order to transmit a confiimtion signal again. In diis manner, i.e. when the slave node 

.. JQ-- controlled to' Wait' dt lesftt 'One' r^ieive' ’slot before" gdihg into^ mode, it will 

. normally be assured that both nodes are aware of the next polling time, before going 
into sleep mode. 

It is obviptis, though, that a maximum aUowable number of time slots must be 
15 decided upon, e,g. corresponding to the above mentioned predetermined number of 
retransmittals. 

In the above described cases at least one non-receipt of a signal has been involved, 
but it will be understood that if the signal firom the master node in the first time slot 

- = ' after a sleep mode period is received by the slave node, and if the confirmation signal 

. . is received correctly by the master in the next time slot, then according to the 

invention the master will be brought into slei^ mode e.g. at the time ta. The slave 
node may, as exemplified above, be brought into sleep mode immediately, after at 
least one further time slot, or at a point in time corresponding to a predetennined 
25 number of retransmittals. Oth^ . embodiments and details hereof will be' possible, 
which will be obvious to a skilled parson. 

Even tho'agh precautions have been taken, as described above, to ^sum that both 
nodes involved in the above described time controlled poll mode method and system 
30 will receive information regarding the next polling time, unusual circumstances etc. 
may result in a lapse of synohronicity. 
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For example, die slave may not receive information regarding the next polling time, ‘ 
irrespective of the retransmittals, beowse-the piedetermined munber of lehansmittals 
has been exceeded before the message have been received (correctly). In this case it 
will be recognized by the control m^ns both at die master and liie slave node that 
5 the synchronization has been losi^ i.e. that a new polling time has not been arranged 
or agreed upon, since the master has no receive a confirmation from the slave and 
since the slave has not registered a message in^cative of the next polling time. ^ 

In this case boIJi nodes will change to another operational mode in order to establish 
10 a communication, whereby synchronization may be regained. For example, both 
nodes may switch to a long preamble mode. 

This has been exemplified in fig. 5, which illustrates the functionality of a master and 
slave node in such, an embodiment. At the time ti both nodes are operative : after a 
15 sleep mode period and consecutive transmit and receive attempts are performed until 
the maximal predetmmined number of slots have been reached at the time ty. Both 
the master and the slave, or rather tbe control means of these will have recognized 
the error-situation and will change the operating, mode' of both nodes to-'^a long 
preamble mode. As shown, the master will transmit a signal having a long preamble, 

20 followed by a payload frame at the time tg. The long preamble allows protective 
slaves to enter a receive mode in respective time slots. Thus, it is supposed that the 
slave node in question initiates a receive mode at the time ts. It will detect the 
transmitted preamble fonn the master node, indicating that a communication is 
requested widi the respective slave node, and the slave node will consequently 
25 remain in receive mode until the payload, which comprises a message part indicative 
of the next polling time, has been received at foe time ti©. In the. time slot from tioto 
the time tn foe slave node will transmit a confirmation signal to the master node, 
which has switched to a receive mode. If foe master node receives the confirmation 
signal (correctly), it will be brou^t into sleq> mode as indicated. The slave node 
30 may as explained previously enter sleep mode immediately, after at least one further 
tine slot, for example at the time tn, or after a period corresponding to foe 
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piedetennined number of letransinittals. It will be understood that synchronization 
has now beaa re-established. 

Another error-situation would occur if the slave node has received the next polling 
3 time, but die master node has not received a confirmation fiom the slave. This 
situation is illustrated in fig. 6. At the tin^ ti both nodes are operative as described 
above after a sleep mode period and consecutive transmit and receive attempts are 
performed until the maximal predet^mm^ number of slots have been reached at the 
time t?. Only the master^ or . rather tire control means of the master node will have 
10 recognized the error-situation and will change the dpM^g mode to a long’ preamble 
mode. As shown, the master will t^smit a signal having a long preamble, followed 
by a payload fiame at the time to. The slave node will however operate according to 
the time controlled poll mode and will enter the sleep mode, for .example 
immediately after the time as illustrated At the next polling time the slave node 
15 will enter, receive mode, where it according to the time controlled poll mode will stay 

for the predetermined number of time slots, e.g. until tiie time tu, since it has not 
received a message datafiame fiom tire master node. The slave node or rather the 
control means of tins will now have recognized that synchronicity has been lost and 
will switch to a long preamble mode as indicated. In the illustrated example the slave 

• 20 -will enter a receive-mode at the-time-tg, it will detect thepreamble transmitted from 

the master and will remain in receive mode until the payload has been received at the 
time tio. The slave iiode will as explained above in connection with fig. S transmit a 
confirmation signal in a transmit mode fiom the time tio to the time tn, and if tiiis is 
received by tiie master node, both nodes will enter sleep mode, the slave node 
25 possibly after a receive mode period (RX) as illustrated. It will be understood tiiat the 
slave node may not necessarily enter conununication with the master node during the 
first long preamble transmitted form the master node, ha this case both nodes will 
remain in the long preamble mode until communication has been regained. 

30 Fnrther, it will be understood that the communication performed after the time tio, 
e.g. after a communication has been established using the long preamble mode may 
include several time slots of consecutive transmit and receive slots as explained in 
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oonneotion with figs. 2 — 4 , depending oh. wheth^ the re^ective si gnals are leceiVed 
correctly or not, 

It will be understood that a master node may communicate with more rhsn one slave 
5 node, and that the master node comprises means for avoiding possible tim^ collision, 

e.g. by selecting different polling time values for the re^ectlve slave nodes. Furttier, 
the master node may be able to select polling time values randomly e.g. by selecting 
polling times between e.g. 250 sec and 350 sec, while mflintaining a mean poll time 
value of e.g. 300 sec. In this manner the likelihood of collision wiU be avoided, in a 
10 syst^ comprising more than one master node; •• 

Further, it will be understood that even if the invention has been described above 
using nodes capable of p^otming two-way communication, the invention may be 
utilized by systems comprising nodes only able to perform one-way conmnmicarion. 

15 A few examples ofthis shall be explained in the following. 

A transmitter in a one-way system may operate according to a long preamble mode, 
e.g. by sending a message frame comprising a long preamble of length of big.' 500 
msec. This will of course incur power consumption on the part of the transmitter that 
20 is higher than the power consumption in a corresponding two-way situation as 
described above. However, the message frame,: e.g. the payload part of ttie frame will 
comprise data indicative of Oig, the next transmission time, thereby allowing the. 

receiver to enter a sleep mode after having received the message. The receiver will as 

described above be controlled to be reactivated at or immediately before the 
25 transmission time indicated in the preceding message, thus allowing a substantial 

power saving to be achieved. Such a system will as a whole achieve a power saving • ■ 

that is greater than the power saving achieved by e.g. a similar system operation 
according to a long preamble mode. 

30 If synchroniciiy should be lost in such a system, e.g. if the receiver does not receive 
the next message (correctly) and therefore has not received information concerning 
the next time of transmission, the receiver may enter operation according to a long 




preamble mode, e.g. by being active for a short duratioii, e.g. 10 msec, during a long 
preamble period, e;g. ‘500 ms^ The receive remains in this mode until a message’ 

has-been-received-from-tiie_transiidtto:-compiismg,an-mdicat!on-of-the-next-time-of 

transmission. The receiver may now operate according to the time control poll mode 
5 again, e.g. enter sleep mode and be reactivated at the next time of transmission. 

Alternatively, when synchronicity has been lost, both the transmitter and the receiver 
may op^te according to normal operating mode, imtil synchronicity as been 
regained, e.g. until the receiver has received infonnation regarding the next 
••10' scheduled "time" of tiansmissiom' The 'slave nodd'v^Tiave^^ power 

consumption than when operating according to long preamble mode, but the 
transmitter — the master — will have a lower power consumption than when operating 
according to a long preamble mode, since it will not have to transmit a fairly long 
preamble. Further, it may be expected that synchronicity may be regained fairly 
15 quickly in this manner, whereby the time controlled poll mode may be re-entered 
rather quickly again after a loss of synchronicity. 

Other optional operational schemes are possible when using the time control poll 
mode according to the invention in a one-way-system, which will be obvious to a 
20 skilled person. - . . • 
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Patent Claims 

1 . Method of controlling operation of at least one transmitt^ and/or one receiver in a 
communication system, fr.g. a system for transmission of control signals, request 

5 signals, inteirogation signals etc, wherein a signal comprising a message fiame 
transmitted h:om a transmitter to a receiver comprises a message part indicative of 
the time of transmission for a later signal. 

2. Methodaccording to claim 1, characterized in that said message part 
10 indicative of the time of transmission for a later signal, e.g. a later riatafram ** relates 

to the time of transmission for a following signal to be transmitted to said receiver. 

3. Method according to claim lor2,characterized in that said message 
part indicative of the time of transmission relates to a period of tim e following the 

15 signal in question. < . . 

4. Method according to claim 1 or 2, c h a r a o t e r i. z e d i n that said message 
part indicative of the time of transmission relates to a point of time relating to a 
timing reference, e.g. a timing reference established at each node or at least at one of 

20 fihe nodes involved. 

5. Method according to one or more of claims 1-4, characterized in 
that said transmitter is. brought into a special mode, e.g. a sleep mode, a power 
conserving mode, afte- having concluded transmission of said signal, preferdily after 

25 receipt of a confirmation signal from said receiver. 

6. Method according to claim 5, c h a r a c t e r i z e d i n that said transmitter is 
controlled to be brought into normal operating mode at - or before - the time of 
transmission indicated by said message part 

30 



7. Method according to one or more of claims 1-6, characterized in 
that said receiver is brou^t into a special mode, e.g. a sleep mode, a power 
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conservilig mode, after having received said signal, preferably after having 
transmitted a confirmation signal and possibly after a fuilher retransmission time. 

8. Method according to claim 7, cbaracteri2ed in that said receiver is 
S controlled to be brought into nonnal operating mode at • or before >• the time of 

transmission indicated by said message part 

9. Method according to one or more of claims 1^8, characterized in 
that said method con^iises steps of resuming synchroni^tion, e.g. in case said 

10 receiver has not received said time indicative message part or in^c^e said tran^tter 

has not received confirmation fiom said receiver of receipt of said time indicative 
message part 

10. Method according to clahn 9, characterized in that said steps of 
15 resuming synchronization conqprises die st^ of altering the operating mode of the 

transmitter until a communication has been established with the receiver, where after 
normal operating mode may be resumed, . 

11. Method according to claim 9 or 10, characterized in that said steps 
• -20- " of-resiiming syncfaronlzatiott comprises the step of altering the operating mode of the 

receiver until a communication has been established with the transmitter, wh^e after 
normal operating mode may be resumed. 

12. Method according to one or more of claims 1-11, characterized in 
25 that said special mode of said transmitter and/or said receiver comprises a sleep 

mode, e.g. a low powa: consumption mode of a radio frequency operating part, e;g. a 
radio frequency transmitter or a receiver, respectively. 

13. Method according to one or more of claims 1-12, characterized in 

30 that said at least one transmitter and/or at least one receiver each may form part of a 

node comprising a transceiver arrangement. 
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14. Method according to^ one or more of claims 1 - 13, c h a r a c t e r f z e d in 
that said oonununication system conqjrises at least two nodes, each comprising at 
least a transmitter and/or a receiver for wireless transmission, e.g, radio firequenc^ 
transmission, 

5 

15. Communication system comprising at least one transmitter and one receiver, e.g. 
a system fer transmission of conttol signals, request signals, interrogation signals etc. 
wherein said at least one transmitter is designed to be able to include a message part 
indicative of the time of transmission for a later signal when transmitting a signal to 

10 said at least one receiver, 

16. Communication system according to claim 15, characterized in that 
said at least one transmitter and/or one receiver comprise timing means. . . 

15 17. Communication system according to claim 15 or 16, characterized 

i n that said at least one reedver comprises control means for switching between at 
least two modes of operation in d^endence on a received message part indicative of 
the time of transmission for a later signal. 

20 18. Communication system according to claim 15, 16 or 17,.c h a r a c t e r i z e d 

i n fliat said at least one transmitter comprises control means for switohing between 
at least two modes of operation in dependence on a transmitted message part 
indicative of the time of transmission for a later signal. 

25 19. Communication system according to claim 17 or 18, c h a r a c t e r i z e d 

i n that said at least two modes of operation comprise a normal operating mode and 
a sleep mode, e.g. a power conserving mode. 

20. Communication system according to claim 19, c h a r a c t e r i z e d i n that 

30 that said sle^r mode, e.g. a power conserving mode of said transmitter and/or said 
receiver comprises sleep mode, e.g. a low power consmnption mode of a radio 
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fiiequmcy operating part, e.g. a radio frequency transmitter or a receiver, 
respectively. 

21. Communication system according to one or more of claims 15 > 20, 
5 characterized in that said at least one transmitter and/or said at least one 

receiver comprises battery power supply means. 

22. Communication system according to one or more of claims 15 * 21, 
characterized in that said at least one transmitter and/or said at least one 

10 receiver comprises means, e.g. control means for determining a lack of s^chrdnicity 
and means for initiating a synchronization resonq}tion process. 

23. Communication system according to one or more of claims 15 - 22, 
characterized in that said system is designed to operate in accordance 

15 with a method according to one or more of claims 1 — 14. 

24. Use of method according to one or more of claims 1 “ 14 and/or system 
according to one or more of claims 15 — 23 for updating of measures values in e.g. 
control, request and/or interrogation systems. 




Abstract: 
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Method of and comnwnication system for controlling operation of at leasts one 
transmitter and/or one receiver in a communication system, e.g. a. system for 
5 transmission of control signals, request signals, interrogation signals etc. wherein a 
signal comprising a message fiame hunsmitted from a tr ansmit ter- to & receiver 
comprises a message part indicative of the time of transmission for a later signal 
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